Abstract: Common acts of corruption such as bribery and informal payments are virtually illegal everywhere and prevalent in every corner of the world. This paper aims to contribute to the literature by considering the influences of corruption and female top management on the likelihood of technological innovation by using a nationwide survey and a sample of private small-medium sized companies (SMCs) in China. Interestingly, we find that female top managers have less enthusiasm for innovation than their male counterparts. Corruption, when measured by informal payments, poses a positive effect on the possibility of innovation after controlling for firm-level characteristics. However, female executives may weaken the positive innovation effects caused by corruption. Furthermore, one of our implied findings is that a firm with a female top manager is less likely to engage in corruption because this may raise the costs of doing business without any benefits for innovation. The results collectively illustrate the role that female top management and corrupt actions have in shaping innovative activities of private SMCs, and suggest that bribe-combating actions in firms are necessary, such as a framework for rationalizing the proportion of female executives involved in management.
Introduction
Over 40 years after implementing the reform and opening policy, the Chinese economy has advanced from a poor country to become a middle-income country. It is noted that higher economic growth often goes together with a high level of innovation and a low level of corruption. However, this may not be the case in China. Despite the various anti-corruption campaigns, studies and practices show that corruption is still widespread in China. A few years ago, a gender dimension was considered to this field through the classic article issued by Dollar et al. [1] . Some studies on gender and/or corruption demonstrate that the phenomenon of innovation is gendered. The near-complete focus on corruption in business-related disciplines is striking, since a company's involvement in corruption is basically driven by top managers' decisions [2] . Theoretically, although the effect of corruption on innovation cannot be explained by one single extant theory, the research that corruption affects innovation forms two major fields. One view argues that corruption is like "grease" for a firm's growth and another is considered to be "sand" for a firm's growth. We claim that whether corruption is seen as "sand" or "grease" for a firm's growth is largely determined by the manager's decision and contextual factors. Although previous research on corruption at a country level shows that corruption is regarded as the "grease" for enterprise's innovation in a transition economy, few studies have demonstrated the effects of corruption on innovation at the firm level. Particularly, little research provides a theoretical overview regarding how female top management affects the relationship between corruption and technological innovation in private small-medium-scale firms. Hence, this article examines the effects of corruption on technological innovation and whether female top management plays a role in this effect.
In another approach, a firm's behavior is explained by upper-echelon theory [3] . This is one of the most popular perspectives in transitional economies. The upper-echelon theory shows that women possibly behave differently from men in many economic circumstances [4] and corruption may not affect a firm's performance because paying bribes is simply an entry cost of firms to facilitate their survival in their environment. It places pressure on other firms to follow their behaviors when neighboring firms pay informal costs. As a result, corruption and gender pose little impact on a firm's performance. However, several studies have voiced that this observed relationship between gender and corruption was not causal and was likely driven by the omission of other factors which may be correlated with women's participation in top management. As Swamy et al. [5] pointed out, lower corruption is also correlated with women's presence in the labor force.
Based on the upper-echelon theory, this work starts by pointing out that the terms "innovation" and "corruption" used in previous studies are relatively broad measures and cannot make clear how female top management affects the relationship between corruption and innovation. In particular, as a very widespread form of corruption in most tradition economies-especially in China-we will use "informal payments" to redefine corruption and take the female top management into consideration when discussing the relationship between corruption and innovation. More directly, we develop and test hypotheses that link a firm's involvement in corruption to top managers' characteristics and their rationalization of corruption or innovation. In addition, our focus on top management allows us to speak to the importance of organization decision makers and their personal characteristics in explaining variance in a firm's illegal transactions. It is also noted that many studies have found that innovation efficiency and activity of privately owned small and medium companies (SMCs) is much higher than that of state-owned enterprises [6] . For SMCs with limited resources, taking informal payments to seek political connections and launching innovative activities are two mainly sustainable development paths [7] . More directly, the high risk of investment in SMCs' innovative activities may lead managers who tend to avoid risks to substitute innovation with corruption [8] . This study draws on a survey of more than 1700 top-level managers in China and examines the role of female top management in eliminating the innovation effect caused by corruption. The design of this article allows us to consider female top management as a moderator variable to address corruption influencing a firm's innovation, the innovative strategy difference between a male top manager and a female top manager. In terms of methodology, several empirical challenges occur when considering the role of female top management in moderating the linkage between corruption and innovation, for example, the firm's unobservable characteristics and the endogeneity of core variables. Fortunately, following Buis [9] , we overcome these problems by using the command "margins" in Stata and can test empirically the impact of a female top manager on the relationship between corruption and innovation.
Interestingly, contrary to the many findings of earlier studies, we find that firms with female top managers are less likely to engage in bribery because this may raise the costs of doing business without any benefits for innovation. Female top managers have less enthusiasm for innovation than their male counterparts by more directly placing constraints on innovation. In addition, the corruption when measured by informal payments poses a positive effect on the likelihood of innovation after controlling for firm-level characteristics. Owing to its focus on female top management, this article provides new insights into the nature of illegal activities, and the value of using a gender perspective when exploring the roots of corrupt behavior.
Theory and Hypotheses

Theoretical Framework
According to institutional theory, companies must actively respond to informal requirements and strive to obtain the key resources to survive and achieve positive performance [10] . Generally, the institutional environment determines the selection of a firm which includes market or non-market strategies. Under such circumstances, SMCs tend to establish links with the government to obtain critical resources such as business licenses and permits. Particularly, the close relationship between firms and governments is strengthened in transition economies [11] which are characterized by weak regulatory infrastructure and more informality. In this context, government officials have greater discretion over resource allocation that thus give them more opportunities to squeeze illegal payments from SMCs. As a result, the SMCs' transaction cost for those key resources may increase. Furthermore, the strong dependent linkage with government officials drives SMCs to adopt corrupt actions to reduce uncertainty.
Since Hambrick and Mason [3] put forward upper-echelon theory, however, researchers have begun to pay attention to the contribution of female executives and claim that companies' outcomes are partially forecasted by managerial characteristics [12] . Along with the economic development and the reform deepening in transition economies, the possibility of a female engaging in management increases, which may affect the opportunistic behaviors and corruption of SMCs. According to upper-echelon theory, organizational outcomes largely depend on the characteristics and decisions of firm leaders, and the relative heterogeneity or diversity of characteristics among team members may be associated with firm performance. Consequently, if demographic diversity has inspiration for top manager's behaviors and those behaviors play a key role in effective management, then heterogeneity of the top team is likely to be reflected in firm performance. Specifically, female management may reduce a SMC's dependence on the government because women may have higher levels of ethical actions [1] . More directly, a firm with a female top manager is more likely to use market strategies to promote firm performance and reduce the transaction process with government.
Additionally, feminist theory has claimed that innovation concept is highly gendered and there is a strong male connotation [13] . Previous literature claims that there is a close association between science and engineering and innovation and that these processes are mainly towards men or offered by men. In recent years, female in business sectors have come to play an increasingly significant role in management and innovative activities. The type of innovations supported by public bodies and regarding how innovation is measured in national statistics have shown why innovation is gendered [14] . More and more business sectors are required to maintain a reasonable proportion of females in management to improve firm performance. However, female managers can push themselves through the innovation pipeline, but their role as innovators in not taken for granted because masculine discourses still dominate. Thus, in transition economies, gender discrimination erodes the value of female management and reduces the probability of innovation. We propose the theoretical model in Figure 1 to demonstrate the impact of female top executives on the relationship between corruption and innovation.
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The effect of corruption on a firm's innovation, whether negative or positive, remains unclear. One strand of the literature suggests that corruption trend to take place in a transition economy with a low quality of governance and can, therefore, reduce the inconvenience of such a transition economy. This view claims that corruption is like "grease" for a firm's innovation [15] and helps companies to overcome bureaucratic processes, complex market access regulations and improve their entry strategies and investment selections. Another strand stresses that corruption is the "sand" for a firm's growth. As pointed out by Van Vu et al. [16] , corruption may corrode the efficient allocation of pivotal resources determining the reputation and culture of companies, and the motivation for companies' innovation. Some claim that corruption imposes many costs on society and these costs may result in lowering or driving profit away from sectors and innovation not being fully valued. In addition, corruption impedes new business sectors' entrance because the incumbents subjectively exploit their corrupt relationship with government officials to delay transactions and the officials tend to extract more bribes from the new companies [17] . It may arise strictly between private parties and often takes place between profit-driven business sectors and public officials or representatives [18] . Privately owned SMCs with limited resources entering less developed countries with weak institutions prone towards corruption are well advised to build regular strategies for dealing with official corruption [19] . Their size and scope mean that being aloof from political connections may lessen the motivation for carrying out innovative activities and how well these business groups are supervised is therefore highly significant to these countries' business sectors. For the most part, in tradition economies, SMCs can pursue growth not only by innovation where the cost of launching innovative activities is lower than that of building the connections with government officials but also corruption where it brings more revenue than innovation costs [20] . From a theoretical point of view, several disciplines-criminology, predominantly social psychology, and managements-have put forward different frameworks and causes that may explain why SMCs engage in corruption [21] . These documents have formed two opposite conclusions regarding how corruption influences SMCs' innovative activities. On the one hand, the pursuit of innovation is characterized by the presence of information asymmetries and non-determinacy that originate from the fact that innovation includes new and untried combinations of ends-means relationships [22] . Yet corruption necessarily increases the level of uncertainty and ambiguity that the innovator must bear and exposes the prospective innovator to agency costs, which is associated with the risk that an agent might later demand additionally informal payments for some services rendered. This is to say, the costs of corruption are commonly sufficient to deter SMCs from attempting to exploit growing emerging and frontier market opportunities and thus the SMCs may seek innovative chances to achieve sustainable development.
On the contrary, an abundance of theories and articles hold the view that corruption plays a vital role in seeking profit for SMCs. As some even pointed out, it is the primary vehicle for driving a development to a less developed nation [23] . Generally, SMCs with poor technologies, training programs and so forth are understandably reluctant to conduct innovative activities where gains may be more than offset by the potential costs of seeking resources. Engaging in corruption or building a political connection with corrupt officials may get access to their development because the officials' value chain must at some stage involve those entrusted with profit. It is undoubted that they abuse their powers and authorities to secure advantages for SMCs which have an interest in associating with corrupt officials by using "speed money" or informal payments. According to this, corrupt transactions among public sectors and private businesses are a way of circumventing cumbersome and pervasive regulations (red tape) that are advantageous to lower transactional and institutional costs of innovative activities and increase of innovative efficiency. More fundamentally, SMCs often must procure several types of governmental goods such as permits, licenses, and certificates that are complements to each other and offered by different governmental departments to conduct business [24] . If bureaucrats are disorganized and act as profit-interrelated monopolists, then each of them will prefer to maximize one's informal individual income by exchanging his own governmental good and, in doing so, will motivate SMCs to create innovation because the uncertainty and ambiguity of entering markets are reduced.
Unlike the worst forms of corruption, informal payments do not commonly involve an outright injustice on the part of the payers, although they may pay more and get less. Informal payments, also known by terms such as expediting payments, tea money or commission fees, are a form of petty corruption and can be defined as "the act of giving a thing of small value in order that an official does something, or does it faster and more effectively". As Moldovan and Van de Walle [25] pointed out, many SMCs consider informal payments as a means of getting access to build a connection with bureaucrats to open a business deal, commercial transaction and the issuance of a permit or license. Ironically it is widespread in developing countries that have high corruption and high growth economies such as China, Indonesia, and Thailand. Some recent evidence lends support to the view that the effects of informal payments depend not only on the scale of SMCs but also on the amoral nature of profiteers [26] . Especially in traditional economies and countries that are unsound, profiteers and bureaucrats are inclined to take advantage of institutional loopholes to illicitly squirrel away huge sums [27] . For an incumbent and a newcomer, to adapt to the disorder of the market, the SMC is committed to dealing with anomie. This also makes more SMCs gain success through bribery (informal payments) and thus corruption may become an important artifice for the survival of an SMC [28] . Therefore: Hypothesis 1. SMCs that engage in corruption in a transition economy may have a positive relation to their technological innovation.
Female Top Management
Creating innovation is an immense and vital instrument of competition for a SMC whether its top manager is male or not. According to Jha and Sarangi [4] , women have an influence on corruption and gender may directly or indirectly reflect the personality characteristics and ways of doing things. Along with the deepening of research, theories related to human capital, resource dependence, social psychology and principal-agent as shown in Table 1 have found an increasingly wide utilization in the field that female executives may have a great effect on innovation. The role of female top managers in innovative activities seems not to be uniform through these theories. In economic growth, the role of human capital is greater than that of material capital. The economic benefit of investment in human capital is more than that of material investment
The human capital characteristics of female executives are different from that of male top managers and benefit to innovative performance
Feminism
In accepting higher education and having the right to vote, women should get equal opportunities with men
It is a woman's job to nurture and care for the family and that has a negative influence on innovation Also, some researchers noted that while in United Stated both females and males have similar science and math achievement examinations in school, men exceed women at the top levels of technology and engineering, and girls receive 30% of the physical science degrees compared to 70% of boys and only about 17% of doctorates in engineering science are received by females [29] . Furthermore, several types of research have demonstrated that women prefer to pursue liberal arts degrees than men and that men are more ubiquitous in technical fields of studies. These indicate that the significant gender gap in pursuing science and engineering doctorates may lead to an obvious difference between female and male managers in innovative activities.
In addition, the non-negligible causality between gender, innovation, and corruption has only recently gained a wider interest among scholars within the entrepreneurship and management fields. One of the reasons for the lack of articles taking a top manager's gender perspective to corruption, compared to the growing amount of research on innovation and gender, is the apparent invisibility of people in corrupt activities. When these activities are not visible in the discourse, gender easily becomes invisible. Some articles stress that individualist and collectivist cultures provide not only monetary incentives for innovation but also social status rewards, leading to higher rates of innovation. [30, 31] . Likewise, the experimental evidence states that immoral behaviors by top managers can induce cheating action in subordinates [32] . Another study, for example, made known that male top managers engaging in corruption are inclined to rationalize their behaviors as a necessity for being competitive [2] . Moreover, some noted that informal payments, as a means of corruption, pose a high sense of irresponsibility, which occasionally occurs at a banquet, and officials involved in it prefer to ask for money or gifts from male business owners [33] .
As indicated by much of the literature, corrupt behavior can become accepted practice and corruption can become institutionalized in SMCs and rationalized by organizational members, especially top executives [34] . In line with these studies, female top managers in SMCs are associated with a lower incidence of bribery and a more positive outlook regarding the influence of corruption on doing business. However, female top managers may pose a detrimental effect on SMCs' innovation, because not paying informal money or gifts to a corrupt politician might be seen as threatening to the dominant regime and provoke retaliation [35] . Consequently, these companies supervised by female top managers cannot obtain the extra benefits and resources from political bureaucrats. In other words, as Figure 1 reveals, female top management is a rationally moderate variable that acts on the relationship between corruption and innovation. Therefore: Hypothesis 2. Female top management significantly moderates the relationship between corruption and innovation.
Research Methodology
Data and Sample
The data of variables comes from the World Bank's "China-Enterprise Survey 2012" (CES) http://www.enterprisesurveys.org/. The World Bank interviewed a representative sample of the private sector composed of 2700 business establishments from November 2011 through March 2013 across 25 of the largest cities in China. It covers several topics of the business environment as well as performance measures for each firm (See full methodology at the CES website). Like many secretive things that are too embarrassing to mention, corruption is relatively difficult to quantify. However, the CES, which started about 15 years ago, is highly typical firm-level survey that is well-designed and implemented according to the propositions in previous literature. Drawing on Breen et al. [35] , we consider a firm's informal payment as evidence of participation in corruption. By dealing with incomplete or missing data, our dataset contains observations on over 25 central cities, 20 industries, and 1700 sample firms in China, though our sample size depends primarily on our choice of dependent and independent variables. According to the World Bank, we regard a firm with more than 5 employees and less than 99 people as a small and medium company.
Measures
Dependent Variables
Technological innovation. The independent variable comes from questions which record innovation: "in what type of innovative activities has this establishment engaged?". The options are: (i) "Introduce new technology and equipment(s) for product or process improvements" (ii) "Introduce new quality control procedure in production or operations" (iii) "Introduce new managerial/administrative processes" (iv) "Provide technology training for staff" (v) "Introduce new product or new service" (vi) "Add new features to existing products or services" (vii) "Take measures to reduce production cost" and (viii) "Take actions to improve production flexibility". According to Cuijpers et al. and Zhai et al. [36, 37] , we use the options (v) and (vii) to indicate the emblematical innovation of enterprise because the conversion of creative ideas into new products and processes has long been considered a central challenge in innovation [38] . The two kinds of activities basically represent the two categories of technological innovation, namely, product innovation and process innovation. Accordingly, "1" means an enterprise carried out the two activities and "0" shows that an enterprise did not carry out any of the two activities. Additionally, we consider option (i) as an alternative measure of a firm's innovation to test the robustness of our regression results.
Independent Variables
Corruption. We use the annual informal payment derived from the following question to measure corruption. Reinikka and Svensson [39] remarked that it is better to ask this type of question than one that seeks information about the interviewees' own company.
It is said that establishments are sometimes required to make informal payments or gifts to public officials to "get things done" with regard to licenses, regulations, services and so forth. On average, what percentage of total annual sales, or estimated total annual value, do establishments like this one pay in informal payments or gifts to public officials for this purpose?
The phrase "get things done" is more conciliatory and likely to reduce respondents' vigilance. Moreover, recent documents claimed that non-reticent interviewees are less likely to lie about corruption than reticent respondents but that women are more likely to be non-reticent than men. As Clarke [40] pointed out, managers are inclined to overestimate bribes when they report informal payments in percentage terms. On the other hand, the Logit model requires us to use "0" or "1" to indicate the variables in the regression equation. Therefore, we decide not to use the information of informal payments as a percentage of total annual sales because of the possibility of measurement error. Consequently, we convert this question into "does giving informal payments or gifts to public officials to get things done" and use "1" to represent "YES", "0" to represent "NO".
Female top management. Another explanatory variable of interest comes from the question "is the top manager female (Yes = 1 and No = 0)". Notice that the top manager is defined as the "highest management individual" by the World Bank's manual.
Control Variables
We control for several indispensable firm characteristics potentially affecting innovation. The following are consolidated from different strands of literature such as firm size, R&D investment, problems with access to finance, market competition, firm age, and labor regulations. We use the number of employees to measure the size of an enterprise. The R&D investment is measured by a question on whether the establishment spends on research and development activities. Firm age is defined as "Log (2012-year establishment formally registered)". According to the World Bank, the remaining variables which are coded on a 4-point Likert-type scale are measured by questions and responses as shown in Table 2 . As most indicators are given as discrete variables, we estimate Logit models. In addition, we include dummies for city and industry type to control the influence of them on innovation. Questions: Using the response options on the card, to what degree is market competition/access to finance/labor regulation an obstacle to the current operations of this establishment? Tables 3 and 4 report summary statistics and correlation matrix. All variables come from the World Bank's "China-Enterprise Survey 2012" and the correlation coefficient between any two variables is less than 0.40. The 20 industries in our dataset come from manufacturing and service sectors and the former accounts for more than 90%. On face value, firms where women are top managers pay less in bribes than those where men are in positions of influence. Please note that c_ female top manager and c_corruption are respectively centralizations of variables "female top manager" and "corruption" and designed to prevent the emergence of multiple collinearities. Accordingly, c_ female top manager * c_corruption is an interaction term for the c_ female top manager and c_corruption. 
Results
The Influence of Corruption on SMCs' Innovation
Tables 5-7 present the main findings from the econometric analysis. As a benchmark, linear probability regression results are also reported by using the Ordinary Least Square (OLS) approach. By the force of contrast, we found that the difference between robust standard error and ordinary standard error is very small and thus it is not necessary to doubt whether the model is set correctly. Columns 2-3 of Table 5 shows a positive significant linkage between SMC's innovation and corruption at the 5% level of significance. The estimated coefficient clearly states that SMCs with corrupt behavior have a higher innovative motivation than those without. It is in line with the findings by Wang and You [41] on Chinese firms. The odds ratio results also tell us that in the case of the given variables the passion for innovation in companies involved in corruption is 64% higher than that of those without. Accordingly, the average marginal effects suggest that at the 5% level of significance the marginal contribution of corruption to the likelihood of innovation is 0.09 and the motivation for innovation will increase by 0.29% if the corruption changes a unit. From these results above, we conclude that there is indeed a connection between corruption and innovation in SMCs, but that it may vary depending on the specific aspect that we focus on. For example, the firm's owner has the power to constrain corrupt behaviors, while the top manager may not have as much of an effect unless he/she is an owner, as he/she may be constrained by opposing groups within the corporate structure [35] . In brief, these results offer supports for Hypothesis 1 and may need to be further verified from a gender perspective. (1) day/dx and ey/dx for factor levels are the discrete change from the base level. (2) Delta-method standard errors of average marginal effects and robust standard errors are reported under each coefficient in parentheses. (3) ***, **and * indicate significance at 1%, 5% and 10% levels respectively. 
Corruption and Innovation: Does Gender Play a Role?
Tables 6 and 7 respectively demonstrate the impact of female top management on corruption and innovation. In Table 6 , the linkage between female top management and innovation appears to be robust at the 1% level of significance and we find that the female top management but not ownership poses a negative impact on the likelihood of a firm's innovation from column 2 to column 3. Specifically, the odds ratio markedly shows that female top managers are 33% lower than male top managers in motivating firms to carry our innovative activities. The average marginal effects suggest that at the 1% level of significance the marginal diminishing of gender to innovation is 0.0742 and the likelihood of innovation will decrease 0.25% if the proportion of female top managers increases a unit, keeping other factors constant.
For the effect of women as top managers on corruption, we draw lessons from Jha and Sarangi [4] and Breen et al. [35] and select some variables such as foreign ownership, exporter situation and sales as the control variables. In Table 7 , the correlation between female top management and corruption appears to be robust at the 1% or 5% level of significance and we find that female top management also exerts a negative influence on the firm's corrupt acts from column 2 to column 3. Compared to Table 6 , the odds ratio demonstrates that female top managers are 20% lower than male top managers in corrupt acts. The average marginal effects suggest that at the 5% level of significance the marginal diminishing of gender to corruption is 0.0154 and the probability of an enterprise to engage in corruption will be reduced by 0.15% if the proportion of female top managers increases a unit.
Looking more closely, the term of interaction between female top managers and corruption was entered into the model to investigate the role of female top management on moderating the relationship between a firm's innovative potential and corruption. As demonstrated in Figure 2 , the positive effect of corruption on the likelihood of a firm's innovation is weakened when a firm's top management is a female. Regarding the role of female top manager, the estimated results suggest that the interaction between female top managers and corruption significantly contributed to the explanation of the possibility of innovation. This suggests that if the firm's top manager is female, then the incentive for corruption to innovate in this business will diminish. In other words, top manager gender influences the effect of corruption on innovation. More directly, female top manager poses a negative impact on the facilitation of corruption to innovation. On the other hand, a female top manager has a modest, negative effect on the likelihood of engaging in innovative activities. Compared to Table 6 , the association between gender and innovation is weaker but also present at 10% level of significance. 
Robustness and Endogeneity
Robustness of the Interaction Term
In the base case analysis, we consider corruption*female top manager as an interaction term for corruption and female top manager to represent whether the female top manager affects the role of corruption. Some authors pointed out that there is a common mistake in interpreting the first derivative of the multiplicative term between two dependent variables as the interaction effect [42, 43] . This problem can be explained as the effect of female top manager being the first derivative of the expected value of the dependent variable (E[innovation]) with respect to the female top manager. Buis [9] remarked that the interaction influence should be the cross-partial derivative of E[innovation] with respect to the two explanatory variables. That is typically different from the first derivative of E[innovation] with respect to the multiplicative term corruption × female top manager. However, for our above results, especially Table 6 , we just want to explore whether the female top Notably, the correlation shown in Table 5 between corruption and likelihood of the firm engaging in innovative activities seemed to indicate a very significant relationship. However, when included in the full regression models presented in Table 8 , the positive effect of corruption on innovation has declined. This means that female executives cannot only weaken the role of corruption but also reduce firms' enthusiasm for testing out new products and processes. However, from another perspective, corruption may deepen the adverse effects of female executives on firms' innovation. More specifically, column 6 of Table 8 reports that a female top manager engaging in corrupt transactions will lead to a 0.11% reduction in the likelihood of innovation. The results also show that the likelihood of innovation does not seem to be influenced by most of the control variables included in this model. It is worth noting that labor regulations always pose an effect on the possibility of innovation, regardless of which model is used. It may be that firms with higher labor regulations can force managers into value-maximizing decisions and thus to gain higher productivity and innovative performance. The above findings imply that female top managers can inhibit the positive impact of corruption on the likelihood of innovation. Furthermore, it also indirectly suggests that businesses with female executives are less likely to engage in corruption activities because this may increase the operating costs without any benefits for innovation. 
Robustness and Endogeneity
Robustness of the Interaction Term
In the base case analysis, we consider corruption*female top manager as an interaction term for corruption and female top manager to represent whether the female top manager affects the role of corruption. Some authors pointed out that there is a common mistake in interpreting the first derivative of the multiplicative term between two dependent variables as the interaction effect [42, 43] . This problem can be explained as the effect of female top manager being the first derivative of the expected value of the dependent variable (E[innovation]) with respect to the female top manager. Buis [9] remarked that the interaction influence should be the cross-partial derivative of E[innovation] with respect to the two explanatory variables. That is typically different from the first derivative of E[innovation] with respect to the multiplicative term corruption × female top manager. However, for our above results, especially Table 6 , we just want to explore whether the female top manager affects the role of corruption. Furthermore, as a means of robustness, we use the program suggested by Buis [9] to interpret interaction between corruption and a female top manager without referring to any additional program by presenting effects as multiplicative effects. Table 9 , which was calculated by a Logit model with the or option, reports the results of robustness and how much the impact of female top manager changes for a unit change in corruption. Notably, the dependent variable is measured in the odds metric rather than in the probability metric. The odds of innovation for a firm engaging in corruption with a female top manager is 0.67 and the marginal effect of female top manager for corruption is (−3.918), while the odds of innovation for a firm which is not involved in corruption and has a male top manager is 1.28. These results show that female executives may not only weaken the role of corruption but also reduce the odds for carrying out innovative activities and prove that the above conclusion is robust and reliable. 
Endogeneity of Corruption
Our study, in line with many theoretical articles, believes that gender is an exogenous variable [44] . While our empirical results hold that corruption improves the likelihood of a firm's innovation, there are also rarely articulated but still valid theoretical reasons for believing that, conversely, the possibility of a firm's innovation may lead to firm engaging in corrupt actions. On the one hand, bureaucrats are more inclined to establish political connections with SMCs to gain benefits illegally and will provide some convenience to the business in return. On the other hand, the aura of power may allow officials to self-select into more successfully innovative firms and these firms may be more likely to respond to officials' actions because they have a greater need for permits, licenses and so forth, or because they have excess resources and greater ability to do so. These arguments suggest that corruption may endogenously depend on firm performance and, thus, that the positive association between corruption and the likelihood of a firm's innovation may be driven by reverse causality.
Accordingly, as an endogeneity and robustness check, we employ the appropriate instrument variable to retest the effect of corruption on a firm's innovation. However, from the perspective of previous literature, there are few references to the instrumental variable of corruption [45] . Ordinarily, it is assumed that the non-individual factors such as industry rules or regional administrations are considered as instrument variables for individual businesses. Hence, we draw on ideas from Besley et al. [46] that regard regional systems or management regulations as instrument variables in reason. Fortunately, the World Bank survey collected the data of local government administration that suggests it may pose an influence on corruption but have an indirect impact on innovative activities of firms. One of our instrument variables (Obstacle) is derived from a survey question that asks "Is [tax administration] No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major Obstacle or a Very Severe Obstacle to the current operations of this establishment?" and another instrument variable comes from the question "Do you agree the court system is fair, impartial and uncorrupted?" The rationale for these instruments is that the more unfair the court system is, the more conducive it is to evade legal supervision and to carry out corruption activities. Strict tax administration regulations and heavy tax rates cause enterprises to evade government control. By bribing public officials, firms can get opportunities for development. The stricter the tax administration, the greater the operational obstacles to the enterprises. As a result, the firms prefer to pay informal payments to avoid tax inspection. Moreover, these instruments are found to be highly positively correlated with informal payments (see Table 9 ) while there is little reason to believe that court system and tax administration have direct effect on innovation. Consistent with this discussion, we create two dummy variables which take a value of one if the firm feels that tax administration is a major or very severe obstacle and strongly disagrees or tend to disagree that the court system is fair, impartial, and uncorrupted. Before IV regression, the program of a test of over-identifying restrictions shows that we cannot deny the null hypothesis that all instrumental variables are exogenous because the p-value is equal to 0.5895.
Overall, the bottom of Table 10 . Consistent with our previous expectations, we know that the instrument variables have considerably explanatory power for corruption. Tax administration and court system both have significant impact on corruption. These results re-verify the positive effect of corruption on the likelihood of a firm's innovation and the robustness of our above conclusions. 
Conclusions and Discussion
In investigating the way in which female top management can affect the linkage between corruption and innovation in small-medium-sized companies, this paper finds that female top management affect a firm's innovative acts and corrupt behaviors, and has a significant negative effect on the innovation effect caused by corruption when observable characteristics are controlled for and robust standard error is used. In terms of traditional firm characteristics, the empirical results are generally consistent with other international empirical results which suggest SMCs who engage in corruption in weak institutions have a positive relation to their technological innovation. In particular, female executives can weaken the positive impact of corruption on a firm's innovation. One of our implied findings is that firms with female top managers are less likely to engage in bribery because this may raise the costs of doing business without any benefits for innovation. Furthermore, this paper offers evidence that firms paying informal costs to obtain some kinds of benefits from government officials such as permits, contracts or licenses have positive effects on the likelihood of innovation. Particularly, labor regulations do become statistically significant in the full model and have a positive influence on the possibility of innovation. Taken together, regarding the body of knowledge in this field, this article builds the value of examining corruption and female top management through the influences on the likelihood of innovation in SMCs and of looking beyond regulative measures as a means of reducing corrupt activities. There is clearly opportunity for this body of knowledge to investigate both managerial discretion, upper-echelon theory, and feminist studies. Given the availability of data, our future work could consider firms in other ownership categories, and large enterprises in other business sectors such as agriculture or services to offer a broader explanation of the influence of female top management and corruption on the likelihood of innovation.
In terms of policy implications, although most types of corruption have positive effects on firms' innovation, once the officials' desire is increased or the determination to fight corrupt activities is strengthened, companies will invest more resources to gain benefits from bureaucrats, which may be not worth the loss over the long term. Hence, bribe-combating actions in firms with limited resources are necessary, such as a reasonable framework for rationalizing the proportion of female executives involved in management. On the other hand, building legal and appropriate labor regulations may have an incentive effect on firms' innovation.
Finally, although our study has contributed to the understanding of female top managers' and corruption's effect on the innovation of privately manufacturing and service companies, there remain some limitations that provide opportunities for further research. For example, we focus only on non-state small firms in China and fail to consider the innovative performance of foreign enterprises.
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